J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 




(u) Publication number : 0 635 864 A1 
EUROPEAN PATENT APPLICATION 



@ Application number: 94401641.9 
<g) Date of filing : 18.07.94 



© Int. CI 6 : H01J 29/87 



(§) Priority: 21.07.93 JP 201754/93 

(33) Date of publication of application : 
25.01.95 Bulletin 95/04 

@) Designated Contracting States : 
DE FR GB 

(R) Applicant : SONY CORPORATION 
7-35, Kitashinagawa 6-chome 
Shinagawa-ku 
Tokyo (JP) 

@ Inventor : Saito, Tsunenari, c/o SONY 
CORPORATION 
7-35, Kitashinagawa 6-chome, 
Shinagawa-ku 
Tokyo (JP) 

Inventor : Kenmostu, Shiro, c/o SONY 

CORPORATION 

7-35, Kitashinagawa 6-chome, 

Shinagawa-ku 

Tokyo (JP) 

Inventor : Inoue, Takuji, c/o SONY 

CORPORATION 

7-35, Kitashinagawa 6-chome, 

Shinagawa-ku 

Tokyo (JP) 



(74) Representative : Thevenet, Jean-Bruno et al 
Cabinet Beau de Lomenie 
158, rue de I'Universite 
F-75340 Paris Cedex 07 (FR) 



(54) Cathode-ray tube apparatus and method of producing the same. 

(57) A cathode-ray tube apparatus (CRT) including a panel glass (4) which has been subjected to no 
external polishing, and an ultraviolet-curing resin layer (11) provided on the panel glass (4) and having a 
refractive index which differs from that of the panel glass (4) by not more than 0.8 %. The CRT further 
includes a light-transmitting film (12) provided on the resin layer. Also disclosed is a production method 
which enables a reduction in the weight of a CRT and an improvement in the explosion-proof 
performance, which have been demanded with the realization of large-sized CRTs and flat-panel CRTs, 
and which also makes it possible to produce such CRTs by a simplified process and at a reduced cost. 
The method also includes the use of a UV-transmissive vacuum container. 
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Background of the Invention 

1 . Field of the Invention 

5 The present invention relates to a cathode-ray tube apparatus (hereinafter referred to as "CRT") having 

a film stacked on the surface of a panel glass, and also relates to a method of producing the same. 

2. Description of the Related Art 

10 Recently, with the progress of computer simulation technology, it has become possible to make a practical 

strength analysis for CRTs, and large-sized CRTs and flatpanel CRTs, which are substantially equal to con- 
ventional CRTs in the bulb strength as being vacuum glass bulbs, have been realized by design according to 
the results of the strength analysis. 

Such a large-sized or flat-panel CRT suffers, however, from some problems as stated below.To ensure 

15 the required bulb strength, the panel glass must be made thick in comparison to the conventional CRTs, and 
hence the overall weight of the CRT unavoidably increases. If the wall thickness of the panel glass is merely 
reduced to minimize the overall weight of the CRT, the bulb strength lowers, and the explosion-proof perfor- 
mance degrades. 

Therefore, the existing CRTs employ a thin-walled panel glass and, at the same time, adopts an explosion- 

20 proof technique, e.g., banding, PPG laminating, resin bonding, etc.. 

Among the above-mentioned explosion-proof techniques, the banding method uses a panel glass which 
has been subjected to rough S/E polishing after pressing, followed by external polishing, which includes rough- 
ing, semi-finishing and finishing, and S/E polishing, thereby smoothing the surface thereof, and a band is fas- 
tened around the panel glass. The banding method includes the shrunk band method, the Kim chord method, 

25 the T-band method, which are classified according to the manner in which the panel glass is banded. Among 
these methods, the shrunk band method is the mainstream of explosion-proof technique because it is suitable 
for mass-production. The PPG laminating method uses a panel glass which has been subjected to roughing 
and semi-finishing as external polishing but not subjected to finishing as external polishing, and it includes the 
steps of placing a spacer on the panel glass, placing a glass plate of 2 mm in thickness on the spacer, carrying 

30 out taping, injecting a thermosetting adhesive, and setting the adhesive by heating. The resin bonding method 
uses a panel glass which has been subjected to roughing, semi-finishing and finishing as external polishing, 
followed by S/E polishing, thereby smoothing the surface thereof, and a resin adhesive is coated on the panel 
glass to form a resin layer. 

It should be noted that the conventional CRT manufacturing methods, including the above-described band- 

35 ing method, generally use a panel glass which has been subjected to rough S/E polishing after pressing, fol- 
lowed by external polishing, which includes roughing, semi-finishing and finishing, and S/E polishing. Such 
polishing is carried out so that irregularities of 5 nm to 300 *im in depth, which are produced on the outer surface 
of the panel glass as clamp marks of GOB or shrinkage marks during the pressing process, are reduced to 1 
urn or less, generally on the order of 0.1 nm, to form a mirror surface, thereby preventing the fluorescent screen 

40 from undesirably glaring when the phosphors emit light. 

As has been described above, various explosion-proof techniques have heretofore been carried out on 
large-sized or flat-panel CRTs in order to enable a reduction in the weight of the panel glasses thereof. To pro- 
mote the achievement of a reduction in the overall weight of such CRTs, there has been a demand for a novel 
explosion-proof technique whereby the bulb strength is further enhanced. The conventional CRTs use a panel 

45 glass which has been subjected to rough S/E polishing, followed by external polishing and S/E polishing, to 
prevent undesired glaring of the fluorescent screen. However, such polishing lowers the mechanical strength 
of the panel glass, and the polishing cost reaches 30% to 35% of the panel cost. Therefore, it has been de- 
manded to make it possible to minimize polishing and increase the anti-explosion strength. 

Among the conventional explosion-proof techniques, the PPG laminating method involves the problem that 

50 the taping and other processes are complicated, and a defective product is likely to occur because of bubbles 
which are generated during setting of the thermosetting adhesive by heating, although the finish polishing of 
the panel glass is omitted in this method. Further, it is difficult to prepare a thermosetting adhesive used in 
this method so that it has desired characteristics. As a result, undesired glaring of the fluorescent screen may 
occur. That is, the thermosetting adhesive used in the PPG laminating method is required to have a minimal 

55 change in volume before and after it becomes set on heating because it is used to bond the panel glass and 
the glass plate stacked thereon. In addition, since the surface of the panel glass has been subjected to no finish 
polishing and is not a mirror surface, it is preferable that the refractive index of the thermosetting adhesive 
should be the same as that of the panel glass. However, if the thermosetting adhesive is prepared so that no 
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substantial change in volume occurs, it is difficult to adjust the refractive index of the thermosetting adhesive 
so that the difference between the refractive indices of the thermosetting adhesive and the panel glass is not 
more than 1%. Consequently, undesired glaring of the fluorescent screen cannot effectively be prevented. 

5 Object and Summary of the Invention 

It is an object of the present invention to enable a reduction in the weight of a CRT and an improvement 
in the explosion-proof performance, which have been demanded with the realization of large-sized CRTs and 
flat-panel CRTs, and to allow such CRTs to be produced by a simplified process and at a reduced cost. 

10 The present inventors have found that when a light-transmitting film is stacked on the panel glass in place 

of the glass plate, the requirement for an adhesive used to bond together the panel glass and the light- 
transmitting film that the adhesive must not have a substantial change in volume before and after it becomes 
set on heating, as in the PPG laminating method, is eased, and it is therefore possible to readily prepare an 
adhesive having the same refractive index as that of the panel glass, and that the use of an adhesive having 

15 the same refractive index as that of the panel glass prevents undesired glaring even when a panel glass which 
has been subjected to no external polishing is used, and further that an ultraviolet-curing resin is particularly 
suitable for use as such an adhesive because it has a high curing speed and excellent workability. The present 
invention has been accomplished on the basis of the above-described finding. 

That is, the present invention provides a cathode-ray tube apparatus (CRT) including a panel glass which 

20 has been subjected to no external polishing, and an uitravioletcuring resin layer provided on the panel glass 

and having a refractive index which differs from that of the panel glass by not more than 0.8%. The CRT further / 
includes a light-transmitting film provided on the resin layer. 

In addition, the present invention provides a method of producing the above-described CRT, wherein the 
panel glass surface treating process includes the steps of: coating a surface of a panel glass which has been 

25 subjected to no external polishing with an ultraviolet-curing resin composition which gives a cured material hav- c , 

ing a refractive index which differs from the refractive index of the panel glass by not more than 0.8%; providing m 
a light-transmitting film on the ultraviolet-curing resin composition; and curing the ultraviolet-curing resin com- ? 
position by irradiation with ultraviolet radiation, thereby integrating the panel glass, the ultraviolet-curing resin - s 

composition and the light-transmitting film into one unit. * .a 

30 The CRT of the present invention uses a panel glass which has been subjected to no external polishing. <" 3 

Therefore, the panel glass itself has irregularities of about 30 jim in depth on the surface thereof. However, -r *• 

an ultraviolet-curing resin layer having a refractive index which differs from the refractive index of the panel r 
glass by not more than 0.8% is stacked on the panel glass, and a light-transmitting film is stacked on the ul- " : T 

- traviolet-curing resin layer. Therefore, from the viewpoint of the light transmission properties, a substance -a 

35 which is substantially equal in refractive index to the panel glass is uniformly provided on the lower surface is 
of the smooth light-transmitting film. Accordingly, the CRT is free from undesired glaring as occurs in a case £s 
where a panel glass which has been subjected to no external polishing is used in the conventional CRTs. - ~:5a 

Further, the use of a panel glass which has been subjected to no external polishing invites no lowering in r? 
the mechanical strength of the panel glass, which would otherwise be caused by external polishing, and hence 

40 enables an improvement in the explosion-proof performance. In addition, the polishing cost can be reduced, 
and it becomes possible to produce a CRT which is excellent in explosion-proof performance at a reduced cost. 

Further, unlike the PPG laminating method, in which a glass plate is stacked on the panel glass, the method 
of the present invention uses a light-transmitting film which is laminated on the panel glass. Therefore, it be- 
comes possible to reduce the overall weight of the CRT, and it is also possible to prevent scattering of the glass 

45 and injury which might otherwise be done to the user. In addition, since it becomes unnecessary to carry out 
complicated processes, e.g., placing a glass plate, taping, etc., the process of producing a CRT endowed with 
explosion-proof properties can be simplified to a considerable extent in comparison to the PPG laminating 
method. 

50 Brief Description of the Drawings 

Fig. 1 is a sectional view of a CRT according to a first embodiment of the present invention. 

Figs. 2A to 2E show a process of stacking a light-transmitting film on a panel glass of a CRT according to 
a second embodiment of the present invention. 
55 Figs. 3A and 3B illustrate a laminate sheet composed of a light-transmitting film and a protective sheet. 

Figs. 4A to 4D show a process of stacking a light-transmitting film on a panel glass of a CRT according 
to a third embodiment of the present invention. 

Figs. 5A to 5C show a process of stacking a light-transmitting film on a panel glass of a CRT according 



3 




to a fourth embodiment of the present invention. 

Detailed Description of the Preferred Embodiments 

5 Embodiments of the present invention will be described below in detail with reference to the accompanying 

drawings. 

Fig. 1 is a sectional view of a Trinitron color CRT produced by the method of the present invention. This 
CRT is formed from a glass container having a panel portion 1 , a funnel portion 2, and a cylindrical neck portion 
3. The outer surface of the panel portion 1 has an arrangement characteristic of the present invention. The 
10 rest of the CRT is arranged in the same way as in the conventional Trinitron color CRT. 

That is, at the inner surface of the panel portion 1 , a panel glass 4 is coated with red, green and blue phos- 
phors 5 in stripes. An aperture grill 6 is disposed to face the phosphors 5, and a magnetic shield 7 is provided 
behind the aperture grill 6. An electron gun 8 is accommodated in the neck portion 3 so that electron beams 
9 emitted from the electron gun 8 pass through a slit of the aperture grill 6 and irradiate a given portion of the 
15 phosphors 5 on the inner surface of the panel portion 1, causing the irradiated phosphors 5 to emit light. 

The outer peripheral portion of the panel portion 1 is provided with a shrunk band 1 0 by a conventional 
method for the purpose of preventing explosion of the CRT. Thus, the CRT of the present invention may jointly 
use the conventional explosion proof technique. 

At the outer surface of the panel portion 1, an ultraviolet-curing resin layer 11 and a light-transmitting film 
20 12 are stacked in the mentioned order on the panel glass 4. The panel glass 4 has been subjected to rough 
S/E polishing after pressing, but it has not been subjected to external polishing and S/E polishing, which is 
usually carried out subsequently to it Therefore, irregularities of the order of about 30\im remain on the surface 
of the panel glass 4. 

Stacking of the light- transmit ting film 12 on the panel glass 4 of the CRT may be carried out according to 

25 the process shown in Figs. 2A to 2E. 

First, as shown in Fig. 2A, a panel glass 4 which has been produced by pressing and subjected to no ex- 
ternal polishing is prepared. With the panel glass 4, a CRT improved in the explosion-proof performance with 
a shrunk band is produced by the conventional method. The surface of the panel portion of the CRT thus ob- 
tained is successively cleaned with a detergent, pure water, and an alcoholic solvent and then dried. 

30 Next, as shown in Fig. 2B, the glass panel 4 is coated with an ultraviolet-curing resin composition 11a. 

The ultraviolet-curing resin composition 11a has been prepared so that the difference between the refractive 
index of a layer formed by curing the composition 11a and that of the panel glass 4 falls within 0.8%. 

The ultraviolet-curing resin composition 11a may contain a photopolymerizable oligomer, e.g., an epoxy 
acrylate, a urethane acrylate, a polyester acrylate, a polyether acrylate, a silicone acrylate, etc., a photopo- 

35 lymerizable monomer, e.g., a monofunctional acrylate, a polyfunctional acrylate, etc., a photopolymerization 
initiator, e.g., benzoin, acetophenone, peroxide, thioxane, etc., a sensitizer, e.g., an amine, a quinone, etc., a 
thermal polymerization inhibitor, a filler, an adhesion imparting agent, a thixotropic agent, and so forth. From 
the viewpoint of weatherability and bond strength, it is particularly preferable to use a composition containing 
a urethane acrylate as a photopolymerizable oligomer, a monofunctional acrylate as a photopolymerizable 

40 monomer, and a benzoin initiator as a photopolymerization initiator. 

Such a photopolymerizable oligomer, photopolymerizable monomer and photopolymerization initiator are 
preferably mixed in the following proportions: 60 to 150 parts by weight of a photopolymerizable monomer to 
1 00 parts by weight of a photopolymerizable oligomer, and 0.05 to 2.0 parts by weight of a photopolymerization 
initiator to 100 parts by weight of the mixture of photopolymerizable oligomer and photopolymerizable mono- 

45 mer. 

Further, the viscosity of the ultraviolet-curing resin composition is preferably in the range of from 300 cps 
to 3,000 cps. 

The ultraviolet-curing resin composition is used after the refractive index thereof has been adjusted so 
that it differs from the refractive index of the glass panel 4 by not more than 0.8%. The adjustment of the re- 

50 fractive index may be effected, for example, by replacing a part of the ultraviolet-curing resin composition with 
a photopolymerizable oligomer and a photopolymerizable monomer which have an increased number of aro- 
matic rings, thereby increasing the refractive index, or by mixing a proper amount of styrene monomer with 
the ultraviolet-curing resin composition. As an example. Table 1 shows the refractive indices of liquid compo- 
sitions prepared by mixing the ultraviolet-curing resin composition and styrene monomer in various ratios, and 

55 the refractive indices of the cured compositions. 



4 



EP0 635 864 A1 



Table 1 



Ratio (ultraviolet-curing 
resin/styrene monomer) 


Refractive index (liquid 
composition) 


Refractive index (cured composition) 


100/0 


1.4995 


1.5140 


mn/m 

I UU/ I u 






100/20 


1.5088 


1 .5306 


100/30 


1.5120 


1 .5261 


100/50 


1.5150 


1.5445 


100/75 


1.5193 


1.5483 


100/100 


1.5226 


1.5540 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



As will be understood from Table 1, as the proportion of the styrene monomer increases, the refractive 
index of the resulting composition becomes higher. However, as the proportion of the styrene monomer in- 
creases, the curing speed lowers. Therefore, it is preferable to add a sensitizer accordingly. 

The ultraviolet-curing resin composition having its refractive index adjusted as described above is coated 
on the panel glass 4 after air bubbles contained therein have been removed. The coating process may be car- 
ried out by a known method, e.g., flow-coating, roll coating, bar coating, etc. 

After the ultraviolet-curing resin composition 11a has been coated on the panel glass 4, the surface of the 
coated composition 11a is covered with a light-transmitting film 12 cut in conformity to the outer shape of the. 
panel glass 4, as shown in Fig. 2C. The provision of the light-transmitting film 12 enables an improvement in' 
the resistance to scratching in comparison to a case where the outermost surface of the CRT is formed from 
the ultraviolet-curing resin composition 11a. 

Examples of materials usable as the light-transmitting film 12 include an acrylic resin, an acryl styrene > 
resin, a polycarbonate resin, a polyvinyl chloride resin, a polyester resin, a styrene resin, a urethane resin, and' 
a polyethylene resin. In general, the thickness of such a resin film is preferably in the range of from 0.05 mm 
to 2.0 mm. 

It is also possible to use a stack of a plurality of different kinds of resin film as the light-transmitting film; 
12. The light-transmitting film 12 may be subjected at one side thereof to primer treatment for enhancing the - 
adhesion to the ultraviolet-curing resin composition 11a and at the other side thereof to hard coat treatment 
for ensuring the required surface hardness and also to antistatic treatment, anti-reflection treatment, etc. 

After the light-transmitting film 12 has been provided on the panel glass 4, the film 12 is squeegeed by : 
using a press roll 13, as shown in Fig. 2D, to make uniform the thickness of the ultraviolet-curing resin com- 
position 11a lying between the panel glass 4 and the light-transmitting film 12 so that no lines or wrinkJes are 
developed on the surface. As the press roll 13, a metal roll, a rigid rubber roll, a rubber-lined metal roll, etc. 
may be used. It is preferable to adjust the thickness of the ultraviolet-curing resin composition 11a in the range 
of from 0.05 mm to 2.5 mm by using such a roll. 

Next, as shown in Fig. 2E, ultraviolet radiation UV is applied from the outside of the light-transmitting film 
12 to cure the ultraviolet-curing resin composition 11a. As an ultraviolet light source, a metallic halide lamp, a 
high-pressure mercury lamp, a xenon lamp, etc. may be used. A proper dose is 400 to 500 mJ/cm 2 . 

With the above-described CRT producing method, the weight of a 29-inch color CRT can be reduced by 
about 8.2% in comparison to CRTs produced by the PPG laminating method. 

Although one embodiment of the present invention has been described above, it should be noted that the 
present invention is not necessarily limited to the above-described method, and that the CRT of the present 
invention may be produced in various other modes. 

For example, the light-transmitting film 12 may be laminated on the panel glass 4 of the CRT as follows: 
As shown in Figs. 3A and 3B, which are a sectional view and a top plan view, respectively, a laminate sheet 
1 5 that is composed of a light-transmitting film 12a and a protective sheet 14 is prepared. The light-transmitting 
film 12a has an area which is 1.1 to 1.5 times the area of the panel glass 4 (the hatched portion in Fig. 3B), 
and it also has a cut x in conformity to the outer shape of the panel glass 4. In this case, as the protective 
sheet 14, for example, a PET film having a thickness of about 200 urn may be used. 

As shown in Fig. 4A, the laminate sheet 15 is attached to the surface of the panel glass 4 coated with the 
ultraviolet-curing resin composition 11a, with the protective sheet 14 facing upward, and squeegeed by using 
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a press roll 13 (see Fig. 4B). By using a light-transmitting film cut to a size larger than the panel glass 4 as 
described above, it is possible to prevent the press roll 13 from being contaminated by the ultraviolet-curing 
resin composition 11a even if it squeezes out from the surface of the panel glass 4 during the squeegeeing 
process. 

5 Next, ultraviolet radiation is applied to the laminate sheet 15 from the protective sheet side to cure the 

ultraviolet-curing resin composition 11a (see Fig. 4C). Then, the protective sheet 14, together with the unnec- 
essary outer peripheral portion 12b of the light-transmitting film 12a, is pulled off from the panel glass 4 (see 
Fig. 4D). At this time, the unnecessary outer peripheral portion 12b alone can be readily pulled off because 
the light-transmitting film 12a has the cut x previously made therein. 

10 Thus, the press roll 13 for squeegeeing can be prevented from contamination when the light-transmitting 

film is stacked by using the laminate sheet 15 composed of the light-transmitting film 12a and the protective 
sheet 14. Further, since the light- transmit ting film 12a is protected by the protective sheet 14 during the lam- 
inating process, the handleability of the light-transmitting film 12a can be improved. 

In this case, it is preferable to previously print-coat an ultraviolet-absorbing paint or the like on the outer 

15 peripheral portion 1 2b of the light-transmitting film 12a or on the portion of the protective sheet 14 that corre- 
sponds to the outer peripheral portion 12b so that no ultraviolet radiation passes through the outer peripheral 
portion 12b when the ultraviolet radiation is applied to the laminate sheet 15 to cure the ultraviolet-curing resin 
composition 11a (Fig. 4C). By doing so, the outer peripheral portion 12b can be peeled off (Fig. 4D) even more 
easily after the ultraviolet irradiation. 

20 With regard to the laminate sheet 15 composed of the light-transmitting film 12a and the protective sheet 

14, the protective sheet 14 may be formed in a roll of belt-shaped sheet so that it can be continuously used. 
By doing so, the protective sheet 14 can be recycled, and the productivity can also be improved. 

The production method of the present invention may be modified as follows: In the process of stacking 
the light-transmitting film 12 on the panel glass 4 as shown in Figs. 2C to 2E, the step of squeegeeing the 

25 light-transmitting film 12 provided on the panel glass 4 with the press roll 13 (Fig. 2D) and the step of applying 
ultraviolet radiation (Fig. 2E) may be replaced by the following steps: As shown in Figs. 5A to 5C, a vacuum 
container 16 one side of which is made of a transparent rubber sheet 17, which transmits ultraviolet radiation, 
is prepared, and the panel glass 4 provided with the light-transmitting film 12 through the ultraviolet-curing 
resin composition 11a is accommodated in the vacuum container 16 (see Fig. 5A). Then, while the vacuum 

30 container 16 is being evacuated to about 1CH ton*, the light-transmitting film 12 is squeegeed with the press 
roll 13 through the transparent rubber sheet 17 (see Fig. 5B), thereby completely removing air bubbles from 
the ultraviolet-curing resin composition 11a. Thereafter, ultraviolet radiation UV is applied through the trans- 
parent rubber sheet 17 (see Fig. 5C). 

By carrying out squeegeeing and ultraviolet irradiation using the vacuum container 16 as shown in Fig. 

35 5Ato 5C, the ultraviolet-curing resin composition 11a can be effectively cured even when it is anaerobic, and 
air bubbles contained in the ultraviolet-curing resin composition 11a can be completely removed. In addition, 
since the pressure is uniformly applied to the light-transmitting film 12 and the ultraviolet-curing resin compo- 
sition 11a is cured by irradiation with ultraviolet radiation in the state of being pressed, the smoothness of the 
surface of the light-transmitting film 12 can be improved to a considerable extent. 

40 According to the present invention, it is possible to achieve a reduction in the weight of the CRT and an 

improvement in the explosion- proof performance, which have been demanded with the realization of large- 
sized CRTs and flat-panel CRTs, and it is also possible to produce such CRTs by a simplified process and at 
a reduced cost. 
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Claims 



1. A cathode-ray tube apparatus comprising : 

a panel glass (4) which has been subjected to no external polishing; 
50 an ultraviolet-curing resin layer (11) provided on said panel glass and having a refractive index sub- 

stantially same as from that of said panel glass (4); and 

a light-transmitting film (12) provided on said resin layer (11). 

2. A cathode-ray tube apparatus according to claim 1 , wherein a difference between the refractive index of 
55 said ultra-violet-curing resin layer (11) and the refractive index of said panel glass (4) is within 0.8 %. 

3. A method of producing the cathode-ray tube apparatus of claim 1 , which includes a panel glass surface 
treating process, said panel glass surface treating process comprising the steps of : 
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coating a surface of a panel glass (4) which has been subjected to no external polishing with an 
ultraviolet-curing resin composition which gives a cured material (11) having a refractive index which dif- 
fers from a refractive index of said panel glass (4) by not more than 0.8 %; 

providing a light-transmitting film (12) on said ultraviolet-curing resin composition (11); and 
curing said ultraviolet-curing resin composition (11) by irradiation with ultraviolet radiation, thereby 
integrating said panel glass (4), ultraviolet-curing resin composition (11) and light-transmitting film (12) 
into one unit 

The method of claim 3, wherein a light-transmitting film (12) which is larger in area than said panel glass 
(4) and has a cut in the same shape as an outer shape of said panel glass (4) is previously attached to a 
protective sheet (14), and this light-transmitting film (12) is provided on the ultraviolet-curing resin com- 
position (11) coated on said panel glass (4); and after the ultraviolet-curing resin composition (11) has 
been cured by irradiation with ultraviolet radiation, an outer peripheral portion of the light-transmitting film 
(12) that extends beyond outer edges of said panel glass (4) is peeled off together with said protective 
sheet (14). 

The method of claim 3, wherein said panel glass (4) provided with the light-transmitting film (12) is ac- 
commodated in a vacuum container (16) at least one side of which is made of a transparent rubber sheet 
(17) which transmits ultraviolet radiation, and while said vacuum container (16) is being evacuated, said 
light-transmitting film (12) is squeegeed through said transparent rubber sheet (17), and said ultraviolet- 
curing resin composition (11a) is cured by irradiation with ultraviolet radiation through said transparent 
rubber sheet (17). 
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Fig. 3 A 



x 12a 



Fig.3B 



mm 

ll 




9 



EP 0 635 864 A1 



^ 14 \ 

Fig . 4 A ^^^^-,2a y 15 




11 



EP 0 635 864 A1 



Fig. 5 A 




Fig.5C 

uv 

I I I 




12 



1 * !■ » 



EP 0 635 864 A1 




Kuropcan Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 94 40 1641 



DOCUMENTS CONSIDERED TO BE RELEVANT 




Category 


Citation or document with indication, where appropriate, 
of relevant passages 


Relevant 
to claim 


Cl-ASSIFI CATIO N OF THE 
APPLICATION (Int.CL6) 


Y 


PATENT ABSTRACTS OF JAPAN 

vol. 15, no. 438 (E-1130) 8 November 1991 

& JP-A-03 184 243 (MITSUBISHI ELECTRIC 

CORP) 12 August 1991 

* abstract * 


1-3 


H01J29/87 


Y 


r A 1 tlM 1 Ado 1 KAU 1 o Ur vJAr AF* 

vol. 8, no. 209 (E-268) (1646) 22 
September 1984 

& JP-A-59 096 637 (MITSUBISHI ELECTRIC 
CORP) 4 June 1984 
* abstract * 


1-3 




A 


FUNKSCHAU, 

vol.35, no. 17, 1963, MUNCHEN DE 
pages 473 - 474 

SCHULZ 'Die V-Rbhre, elne neuartige 
Bildrbhre in Twin-Panel-Technik' 
* the whole document * 


1-3 




A 


US-A-3 329 545 (HAMILTON) 

* figures * 

* column 2, line 68 - column 9, line 9 * 


5 


TECHNICAL FIELDS 
SEARCHED (lnt.d.6) 






HOI J 


A 


US-A-4 943 862 (UESAKA KAZUO ET AL) 

* figures * 

* column 3, line 41 - line 55 * 

* column 6, line 43 - line 65 * 

* column 7, line 1 - line 6 * 


1 




A 


EP-A-0 255 958 (ZENITH ELECTRONICS CORP) 

* page 9, line 16 - line 16 * 

* page 9, line 44 - line 47 * 


1 




The present search report has been drawn up for all claims 







THE HAGUE 



Date of a***** torn of the urch 

13 October 1994 



Colvin, G 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken alone 

Y : particularly relevant if combined with another 

document of tbe same category 
A ; technological background 
O : non-written disclosure 
P : Intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 

after the filing date 
D : document cited in the application 
L : document cited for other reasons 



& : member of the same patent family, corresponding 



13 



BEST AVAILABLE COPY 



